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Abstract 



PROBLEM TO BE SOLVED: To obtain a wafer macro-inspection device by which pseudo defect owing to the influence of a 
random pattern part is suppressed and a macro- inspection is executed with high precision. 

SOLUTION: The wafer macro-inspection includes an illumination part 12 for irradiating a wafer 10 to be inspected, a CCD 
camera 1 5 for picking-up the image of the wafer 1 0 and an image processing part 1 9 for extracting image data of the 
repeated pattern part of the wafer 10 to be inspected from an image signal which is outputted by the camera 15 and judging 
the propriety of the wafer 10 based on image data of the extracted repeated pattern part. 
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[0061 ] ft&te#g#tt. a±<^«HilCJ:->Tflfe 

mcmmw®Lxmz&m<>>mm7-ti> (s 
[ 0 0 6 2 ] 0 5 tt. a«#uias 1 9 <wm$m&mi 

2tt. mW$&Xhh^x>\m$&ir-?3 2Z\-}) 
L. «^3Er-^3 2{c>!tfCr7-f^yN5:ffo. * 

iiSttaj • a^sB2 1 iz£ixM&ztit:%m*mi 
OJiU^-y*) Sftffl't* ( s 1 1 ) . $9 

m&%2 2 tz* oxmftztitmmmzmR?- 

? k LXAlJ L. SHar^lS^«^3 3 ^JSa^Ef 

[ o o 6 3 ] mmm^mm^ 3tt. ^ 

»S^ffiY flVB Sr^ffi-f S ( S 1 2 ) „ ^£7)jg^S 
¥^«Y flVE tt. »«aE«Krt<0#li*^»JSIficr)«» 

§r^>. -ecofgfD^B^^rc-fjo/c^ot*)-?.. mm 

S¥%€^a}H52 3tt. K^ 1 ? iA^T« 

[ o o 6 4 ] a*:, ii^sjK^t!((i«a5a52 4tt. m 

«K*««?S:«11^6 ( S 1 3 ) . £0*$flUg#ftfl 
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m.mfa<r>%mmi?> (Yi-Y AV|: ) * vmsvt> 
*. mm&m.m.\m2 4\t. ^^n^xm. 

[ 0 0 6 5 3 mz . *HMK#tt«Jfc5*l£82 6 Ji, 

s^fl^mii»HRfl[oaw3 4 linnet 
m^z^xmrnm-th ( s 1 4 ) . s^ia 

17) . 

[ 0 0 6 6 3 £ £ t\ Jjati^fttteoS* 3 4 fiO 

DEv Bin -a^wmmm 

- y&<9j6$»g«tf)tj C J: h "7 ? n£RS£8Kf}-r 3 
£i:*«rtti:$r*. 4*. a9jBU<*-y«c*Ht* 

nmw.m'g&i.xtxvry&zftm-hb. ?> 

o|*>'^<«„ Ltztf~>X. DEV. in -DEV 

[ o o 6 8 3 an . mmmm.mm.u 2 e a. 

*r-yrs 1 2tfcVvt*aJ3ft*«&MI$W«$» 

bjmc .fcoTJWtewer* ( s 1 5 > . a^i^ 
mixti&&mtz (si6).i^ anasnrxA 

AVE, in -/9£tttft£iBtt<2 

^-y»**xj«4*«8ai* 3 i t *wi&*ajLTtxb 
■^xmtm^^m^i^ < ikwi 

X. AVE oin -AVE Bax COmtf&K**). 7?n£ 

C00 7 1 3 EUJWIL* J: 3 #fiJI<9JB.©fc fett- 
le xAcov:?a1£aEg»;: J: V^PXPil* 1 ®^ 



MH&MiMmi. xt-,7S 1 3(c&iYrfflUtf> 

mumizx-oxfibtiz. mm&m.wmiftm 

flfctt£>6H6 (a) ti^J;3^hxh^AS-^-r 
06 (a) K^iat. ifltah^Att** 

/MlDEV.i„ -ft^IDEV.,, <DWma>CDffi£:fr 

[00673 

WBHMfcSDEV. ai + «■■• ( 1 ) 

K#atT«aE**7"T* ( s 1 7 > . 
[ 0 0 6 9 3 £ £t\ JJ3ttfflM¥J&fl«>£W 3 5 O 

2 714. ^a-ty7-;^xASrffl^r«EltW{c;+^ia 

mimnwm. XT-yrsi2iz}3^xmmttz<7) 
ftimtjfoxwbtit, tmmw*mmtffim 

2 714, ftflffr f7VI"5> x A<7)|fct&£$iSO»$»& 3 P 
%€*>£>06 (b) izjjk-f£o%tXh7y&£m-t 
h. 06 (b) izmtJiotZ. ZCDhXh^yMthl 

m&Mi^zm^tziEMmiz&^yyyb**), 

/h«AVE Bin H&*ffiAVE 04I Witlfrm&G 

•r*. «»ST%<i*W)sa52 5<i. ->xa«is 

[00703 
l&¥^ffiSAVE mai +/ 3... (2) 

mz* imuTSzwt h ztmifciz* 0 , 

x\ mmmvmnzzimtcoimfcm&b**). 
^&<r)H±.tei.vm.<V£££ m&zb mmb*-? 

(m.mm2 ) m&<r)miizmz>v*w??n 
x?#>mLxt3* . £<oaiiiaf»a«^a«3 3k* 

$3£? x AOKWaEf* - * 3 2 1 * KM? I ZbizX-> 

xAiSrxr-^'i nzmmtm^immm^. 
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[0072] i^^cO^S<?)5 HU#JiT7 4 vs» 
^BflMBJllc J: iTttJBt h Z t i>T# &#Ji 

[ 0 0 7 3 ] 07 (i, 4ftffla9tll«>8JB2 fcHsft!.? 
•y 7 H-C* h . 0 2 fcjjrfHSfcO^ 1 fcBft* 7iA 

HfWM«tf>«!i8f** 19' t L. Sfltt-*1flft&J: 
[OO74]08«i. *HSfe^®(cfcttl» , 7xAO-7 

?n*0Sfffl*>7o-f-+-hi:ttttU't. Xtv7S 
1 1 AiXf >y 7S 2 1 W«il3*lfcjfiW>*a*W3r* . L 

[0075] «0iBU^->'««a»«ltf}»4 1 li, 

(^OjgLA-^-y) (S2 1 ) . i^uw» 

[0076] VJjmtKX o (c» 4^*^JBJBfc*S»t 

(«^8«*¥^<i-AVE Bi< , 
(«i«JK#f«I-DEV. id ) 
AVE. id = (AVE m + 
AVE hBid = (AVE, 41 - 
DEV nid = (DEV, al + 
DEV bBid = (DEV lal - 

B*)iWH*KW&fcJ&07n-f-*- hTfcS. 
0 8 K 5?* gdiWJBK 2 C*j ft h *t x 7 o^aSS 
WOya-T-v-btttMlT, AT"/7S14t5£V 

S 1 5^f77S 3 1 taai$<i&js<o^iw:s. 



[0077] (!8taffifli3 ) HJfec^S 1 fcjy 2 £ 

*<. IISt^^3ti3(tl.'7x/scov^n«iS^g{ic: 
ft^W^RBttfir 3 t><?>X'}>& . 09 tojrfJ: 5 

lt. it&co&a-fyr^x^ («Bw$Kc-Hrasar 

[007 8] 01O&, ISIfec0^©3(Ctj{tl»'>xM<?) 
77aft$I£lO^^£tBHJ^?>£ab07n y 70 
T**. 07^-tHSfi(O^«2^fc(tl.'7xACOV^ 
o&$gMfcit&LT, Mtt*KU*19' rt<0iH^SW^ 
#tt«BWfcS«2 5 , «?^£#i*€JlS«?g&2 
6, «SJg J F^fflS2i^gi52 7feJ:^«^S J F^ 

gfl 5 1 8 J: tf!8BIK#fMI • 5 2 lc 

9®m* 19" t l, mmhmmizvmmm 

[0079] ii^ffls^iitfa • **tiB&mm s 1 
li. S^SaWyr^^x^<ofe^|gJS<o«^«JSI 

^ft/hflfcJ:^S7<<i^-eix-?tiDEV nin fciyDE 

tl?tLAVE Bin *>J:tXAVE mal fc-TI,. *tT, I 

5 35r#fi£1-|>. 
[0080] 

) 2 / (AVE h . i() + /3) 2 4- 
2 / (DEV h „ id + a) 2 si... (3) 
AVE, h ) /2- (4) 
AVE, in ) /2- (5) 
DEV oin ) /2- (6) 
DEV, in ) /2 •• (7) 

[0081] ji^S^-Stffl • 5 2 

m^P2 4 1 j: oxnttiztifcwmnB&mtsxxfm 
m&mmv. mmmm. ■ vmmttms 1 
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( S3 1 ) . wm*7 ±*tf$k&>zhhtwg£ 

(SI 6) . itz. m$&VxJ\tiVF&§' a X'$>ltW%. 
tl (SI 7) . 

[0082] HJJWH Lfc «k o fc, #HJ&^®Kfc(t 

isltS >7x acov ? n#at§|g J: 0 i § £ 
[0083] JiLh. ^<9$!$l~3fcl3«t*> , 7xA<3 

v^D«aaafcov^fip«ifcKBBLfc. art. nffi 

OJB© 3 fcfcftS -7XAOV ? O^E^atC||^»^ 

[0084] ffiS&VW&T—? klX. ItftS^xA 
Wfltt 5 0 mm X 5 0 mmOfflK&^tfetfWtRJ: *>£ 

1 0 0/xm<OCCD^^9 , Cil»Lfct<?)* I fl6ffl$<l 

0 SjfegG6^««0«^*lJKS*ffill«Ig 9 . 10 1- 
7 4.46 £tttfl&HttO»im¥fe££ 143. 



^ftfo^x/NrtiO^^^lcfeftSilS^SS 
WiAili -7xA<o-«fcR^-3i»^ftfc:J:l>v 

rvxmimtLx^ihox-*)*) . tAtt£8u«e>tto 

*"C««»WMtt«±#*g84 I/O *S . 
[0088] *JMfc^xmfcJ:tPFJ|'7xA2tf>»tft 

ttSrra-yh-rsfc, 01 2 (b) tzm-r57#M> 
til, =5r±3. ^Aift^xAirtoiattflRW^iBtAT 

ioo89] r^sh^x^icDwmmmzm&m 
[0090] wifiA i coji^sa*fiiiii^)ft 

^clDEV, ai =31. 050 

IfiWiA 1 ^ffi^Sg^MHil^^hfflD E V 

.in =1. 610 

1 ^jg^ffi¥%ffiOS*ffiA VE oa , = 

145. 98 

W^iA 1 <0aa^¥*J*«***A VE. iD = 



•fe/WB) #2^@&2i^T*5 , ). MftM&T-^Kttft 

1 3 otmmotttiaEmu^^i. 

[0085] &ShV>TH>*7x'\Zm^Xim 

umair/mmtLx-ro^hi-^tmi 2 u> tc 
a xt/xmm hr>* *%&ixm%.ztitz.mw& 

14. OTt^-fjiOfc^S, 

[0086] aa^ x ^commmmmgmcnfakm 

DEV aa , =4. 101 

^p a n^xACOji^JS^(illfic0g/hfflDEV Bin = 
1. 672 

'&&Vx'stoffimm**M*>&*MAVE. tt = 1 2 

3. 27 

Aft^x^«0^M« 3 F%aw*/MlAVE. iG =9 

4. 46 

jt«i»«M^fflllfflcOK : ^e||a = 5. 00 0 

mm& :s ?-*im<7)ift®w&0 =20. 00 

«2{£ffi?)iSfflt4. 111 2 (a) fl^lfnSJ£iS8#T**$ 
[00873 

• (14) 
27- (15) 
87. 19 

x A 1 OttiftW&imSftoitttf D E V 
.„ (31 . 050) i4. ^.ffi^xAcODEV,,,,, + cr 
(9. 10 1) £*§<±IIh>0>Sfc«>, fl8aW£» 
tttt («$*£**$«£«) £ii&Vmz£iX*&& 

t>mzti&. ^a^xAic7)v^a^pii(i'7 
xA^-att«^uTv^fc«>. wmmmco-mm 
mmftftiz^x^h. 

[ 0 0 9 1 ] ifc, ^fa'7xA2c0a«!^mci>tt 

[00923 7AA^xA2(0jffimKimilia<^i 
*ffiDEV nai =9. 4 22 
*ft l ft'7 x a 2 ^KffiHKWMM^MKD E V 

• in =2. 314 

^Aift^iA2W«K«tt J |^«ft*t[AVE. iI = 
209. 37 

^ift'7xA2C0^»S¥%i[^ibhfilAVE. in = 
162. 68 

tomi* x a 2 ?>mmg.mmm.?>&*mD e v 

oax (9. 422)14. 

HfltfxAODEV.,, +« (9. 101) Srfc-fAH;: 
(i) tcJ:*¥«efcJ:-jT^SiHii:WeSil&. U»U 
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[oo93]-*. ^ n °p2 com^mm^w.(o&izm 

AVE,,, (209. 37)lt gflOAVE,,, +0 
(14 3. 27) *-HH^Ligo-0>*fc». TOS£ 

2<0-7^D^R|{i'7xA^fflJC||^fCV%SfeA s ft 

[0094] ^mm*ztLtzmmcD&mu-t^T<7)&? 

S. 

[0HcofS#^l»HH] 

[01] *f6HjOHS6<^S 1 tcfc ft 6 «7 x 7 o 
£. 

[02 ] MMBIiSl 9 £3 4>fc»HKCIl»JI**rt:fttf> 

[03 j mmuw-y&mwto& ■ m®2 \<n 

[04 3 ( a ) (i N smyriw iA«nf-?<o 
-w*sstBreft*. ( b ) ii, m^tmmm- 
xmmmmt^yyx'ht. < c > uu ifltTOg 

h. 

[05 ] BttWlttl 90»a*JI£KW4fc*>*>7 
n-f-\—h?ft3>. 

[06 ] ( a ) ti. $km>7w xH*mm&m 

[07 ] *^oHM^«2^feftl»Ii«J!iag|5l 

9' 0)im®mmi-tz>rc#)<»7vv7®x»>h. 
[08 ] *^bj^hm<^® 2 fcjs»t* mmma 1 



[01 o] *m\v>mMmm3{zmhwmmu\ 

9" (7)»tB&ffiB£S:i5iBB-rSfc* > ><oyn>y^0-C'^S. 
[011] *9ffiH^dfi<^IB3{z«(t&jift«H»l 
9" <0^#*fcK^Sfc^7n-f-*-hTft 

[012] (a) {4, HJft<^SS3^t3(tS^x^<Ov 

9 nftigS t ^^,-9" > 7)V7 x ^ Srftg § ttm lz& 

foi$ix&777t:^i-mx'hz. (b) mmomm 
&^tz^zm£hh777*mmxhh. 

[013] (a) {4. '7x/N£ft£jj^0T*£. 

( b ) (4. locOi^g -y hC*t<X*f-yTSr^"t0"C 
ft*. (c)J4» 1^^7fc£s£:h.6[5]S&$fiJt£^ 
1-0-Cft*. 

[014] ( a ) (4, v?uxm<?>-m&7ji?mx'b 

h . ( b ) {4, 5 ? n$d»&-W*jj5tfia?* * . 

[015] (a) (4, vx'\?wmmw-ymz 
mz®m£.mwm-&tz»><mx'»>&. ( b > 

{4, *>xA(*i07yr^A^-yi5^fc{tl»«^»gfil 

10 twwE^xA 

1 1 Xf-y 

i2. i4 mm 

13 

15 CCD#*5 

16 Xr-^SJfflSP 

17 iHBBftiJmV 

18 ;M9W*-MWJJ« 

19 am^sas 

20 (ftfeitrav 

2 1 ^OMU^-y^aiftttai • SKIS 

22 

2 3 »SIMTOtt*tUg 

24 JI^iHS^fEfflffaSS 

25 mms&mmmftim 
2 6 saaue^iui^snss 

2 7 tt8^¥%fi£*fft£3 

2 8 ffl88BK 3 FJ5£&5¥!£8 

4 1 »"JigL/^-y««Sil«iai» 

5 1 ?8$)SgttStffi ■ ¥^fl£*^lSa 

52 «^»®^<i • wm&m*\M& 
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[05] 



[06] 



-S11 



I 2 



612 



X 



-S13 



Jtft 




DEVmin- or ~DEVmax+« 



DEVirtin DEVmax 



(a) 



Am 



^-515 



Mi 
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AVEroln 


AVEmax 



(b) 



^-S17 



^-321 



[07] 





[ wmmC 
1 <nsm J 
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-S12 



enure 



as 



-S16 



Afloat* 



[09] 




_ iMttflM 
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[010] 



imi 1 1 



1 


V, 


ttttft 




-S21 



mm®* 



S12 



-S13 







^-S17 




.-816 





II 2] 
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[014] [015] 
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